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Abstract of JP 2002037680 (A) 

PROBLEM TO BE SOLVED: To provide a ceramics 
foamed body and its manufacturing method which 
can form a high purity ceramic shell on a fly ash 
surface in two layers. SOLUTION: The fly ash 1 1 
containing impurity 12, which is coated the surface 
with the alumina slurry of a composition based on a 
particle design is made into pellet then fired. The 
surface of the fly ash 13 becomes inside outside 
bilayer. In a firing step, the temperature is raised 
from room temperature to 1450 deg.C at the rate of 
5 deg.C per minute. After keeping the temperature 
at 1450 deg.C for 3 hours, gradually cooling it to 
become room temperature at the rate of 5 deg.C per 
minutes. By this firing means, an internal hollow 
ceramic foamed body 10 consisting of high purity 
and high quality inside out side bilayer is obtained 
so that the impurity in the fly ash 1 1 is avoided from 
fusing by moving into the alumina slurry of the 
outside layer. 
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English Translation-in-part of 
Japanese Unexamined Patent Publication No. 037680/2002 

[Title of the Invention] 

A cellular porous medium and its manufacturing method 

[Claim 1] A cellular porous medium characterized by comprising two 
layers consisting of an inside and an outside layers, wherein on 
surface of fly ash containing an impurity, alumina slurry is coated, the 
surface of the fly ash after granulating and sintering is covered with a 
ceramic husk. 

[Claim 2] A method for manufacturing a cellular porous medium 
characterized in that by a series of sintering processes which after 
coating and granulating alumina slurry on surface of fly ash 
containing an impurity, heating at high temperature in a sintering 
oven, and after keeping prescribed temperature for several hours at a 
stage reached the prescribed temperature, cooling slowly to a room 
temperature, the impurity is confined inside of the fly ash so that the 
impurity does not transfer to outside, thereby forming two layers 
consisting of an inside and an outside layers by covering the surface of 
the fly ash with a ceramic husk. 

[Claim 3] The method for manufacturing the cellular porous medium 
according to Claim 2, characterized by, in the sintering process, setting 
the prescribed temperature heating at high temperature in the 
sintering oven to around 1450°C, rising temperature gradually with a 
heating rate at 5°C/min. until it reaches the prescribed temperature 
from a room temperature, after 3-hour maintenance at a stage reached 
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the prescribed temperature, cooling slowly with a cooling rate at 
5°C/min. until it becomes a room temperature. 

[0001] 

[Field of the Invention] The present invention relates to a cellular 
porous medium applied to the lightweight aggregate for concretes, etc., 
in which the main materials are fly ash emitted from a thermal power 
plant etc., or pulp sludge emitted from a paper mill, and a 
manufacturing method for the same. 

[0008] 

[Means for Solving the Problem] In order to achieve the 
above-mentioned objects, the a cellular porous medium according to 
Claim 1 concerning the present invention is characterized by 
comprising two layers consisting of an inside and an outside layers, 
wherein on surface of fly ash containing an impurity, alumina slurry is 
coated, the surface of the fly ash after granulating and sintering is 
covered with a ceramic husk. 

[0009] By the above constitution, as the obtained cellular porous 
medium, a good quality hollow particle body is formed in which the 
high purity ceramic husks of the outer layer are coated on the surface 
of the fly ash of the inner layer. 

[0010] The method for manufacturing the cellular porous medium 
according to Claim 2 concerning the present invention is characterized 
in that by a series of sintering processes which after coating and 
granulating alumina slurry on surface of fly ash containing an 
impurity, heating at high temperature in a sintering oven, and after 
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keeping prescribed temperature for several hours at a stage reached 
the prescribed temperature, and cooling slowly to a room temperature, 
the impurity is confined inside of the fly ash so that the impurity does 
not transfer to outside, thereby forming two layers consisting of an 
inside and an outside layers by covering the surface of the fly ash with 
a ceramic husk. 

[0012] The method for manufacturing the cellular porous medium 
according to Claim 3 is characterized by, in the sintering process, 
setting the prescribed temperature heating at high temperature in the 
sintering oven to around 1450°C, rising temperature gradually with a 
heating rate at 5°C/min. until it reaches the prescribed temperature 
from a room temperature, after 3-hour maintenance at a stage reached 
the prescribed temperature, cooling slowly with a cooling rate at 
5°C/min. until it becomes a room temperature. 

[0013] According to the above method for manufacture, by adopting 
the sintering method that heating gradually with a heating rate at 
5°C/min. as the rise of temperature at the former process that heating 
to high temperature for example 1450°C until maintaining 3 hours in 
sintering process, and cooling slowly with a cooling rate at 5°C/min. as 
depress of temperature at the latter process after 3 hour maintenance, 
it is avoidable that an impurity in the fly ash transfers to the alumina 
slurry of the outer layer and fuses. 

[0020] Adding for example ammonium polycarboxylate as a 
dispersing agent, for example acrylic emulsion as a binding agent, and 
ionic exchangers, such as ion exchange water or organic solvent to the 
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granular material of alumina, alumina slurry based on a particle 
design is prepared. 

[0021] To 65 to 70 parts, preferably 65 parts by weight of 
aluminum oxide, 2 to 3 parts, preferably 3 parts by weight of 
ammonium polycarboxylate as a dispersing agent is added. By adding 
ammonium polycarboxylate, dispersibility of the aluminum oxide 
particles in alumina slurry is improved. In addition, 2 to 3 parts, 
preferably 2 parts by weight of the acrylic emulsion is added. By 
adding this acrylic emulsion, the sintering property of an aluminum 
oxide is improved. Furthermore, 25 to 30 parts, preferably 30 parts 
by weight of the ion exchange water is added and prepared* By 
addition of this ion exchange water, the dispersing agent and the 
binding material spread to a sphere surface of the aluminum oxide 
powder, and formation of an alumina layer is assisted. The weight 
ratio of fly ash and aluminum oxide is set to 2 : 3. 

[0022] On the other hand, in the subsequent drying process, the 
alumina slurry granulated after coating is dried with drying 
temperature of about 25°C. In the following sintering process, the 
granulated body after drying is sintered with heating in an electric 
oven as sintering oven. Figure 2 is a graph showing a correlation with 
the sintering temperature and sintering time under the above condition. 
The sintering condition is as follows. 

[0023] 1) Normally, the granulated body is heated with the gradual 
heating with heating rate of 5°C/min. from a room temperature 
ranging within 15-35°C to reach high temperature of around 1450°C, 
for example 1350-1460°C, that is, the temperature rises with 5°C per 
minute. 
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[0024] 2) In the stage when temperature of the granulated body 
reaches 1450°C, the state is maintained for about 3 hours. 
[0025] 3) After that, the temperature is cooled slowly with 
depressing rate of -5°C/min. till the granulated body being a room 
temperature (15-35°C), that is, the temperature is cooled slowly with 
5°C per minute. 

[0026] Namely, by setting the heating rate according to heating 
during sintering 5°C/min., the granulated body is gradually heated to 
1450°C with gradual heating rate of 5°C per minute, and is cooled 
slowly with gradual depressing rate of to 5°C per minute to a room 
temperature after 3-hour maintenance. By adopting such a sintering 
method, it is avoidable that alumina slurry fuses with the fly ash 11. 
Thus, the inconvenience is avoided that the impurity 12 in the fly ash 
1 1 transfers to alumina slurry and fuses like the conventional 
manufacturing method. The high purity ceramic husks 13 can be 
formed on the surface layer of the fly ash 11, and the cellular porous 
medium 10 with good quality according to the hollow particle body 
with two layers consisting of an inner and an outer layers is formed 
[0027] In the manufacturing method of the Embodiment, in the 
sintering process, if feeding air into the electric oven with 100 ml/min., 
the function that a gas impurity does not adhere to a sphere surface of 
a particle during high temperature sintering is obtained, thereby 
formation of the ceramic husks 13 can be promoted more effectively. 
[0028] 

[Effect of the Invention] As explained above, according to the 
cellular porous medium of Claim 1, as the obtained cellular porous 
medium, a good quality hollow particle body is formed in which the 
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ceramic husks of the outer layer with high purity are coated on the 
surface of the fly ash of the inner layer. 

[0029] According to the method for manufacturing the cellular 
porous medium according to Claim 2 of the present invention, by 
suitably setting the temperature control of the sintering process, it is 
avoidable that an impurity in the fly ash transfers to the alumina 
slurry coated outside and fuses, and the impurity is confined in the 
inside of fly ash. As a result, the cellular porous medium of the 
hollow particle body comprising two layers consisting of an inside and 
an outside layers in which the ceramic husks is formed homogeneously 
on the surface of the fly ash can be obtained. 

[0030] According to the method for manufacturing the cellular 
porous medium according to Claim 3, by adopting the sintering method 
in which gradually heating up to high temperature for example 1450°C 
with a heating rate at 5°C/min., cooling slowly with a cooling rate at 
5°C/min. before and after 3-hour maintenance, it is avoidable that an 
impurity in the fly ash transfers to the alumina slurry of the outer 
layer and fuses. 



[Figure 1] 
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